structure for generating wide-angle radiation. In [2] by making a parasitic patch and cutting a curved slot in the patch, large impedance bandwidth is obtained. In [3] to enhance the bandwidth a single L-shaped slot is etched out in the ground plane of the circular disc monopole antenna. In [4] the angles and side lengths of the diamond shape slot have been optimized to obtain a multi frequency microstrip antenna useful in C band space communication systems. A notch in the ground plane is used to obtain lower frequency range and inverted U-shaped slot in the radiator patch is used to reject the unwanted frequency band [5] . Rectangular patches and U-shaped slits are introduced in the design to cover a larger frequency bandwidth [6] . By cutting a curved slot in the patch provides large radiation surface for the antenna and thus its efficiency increases [7] . The horizontal gap in the backplane is responsible for enhancing bandwidth both at lower and higher frequencies [8] . Due to addition of circular slots and rectangular slits, antenna starts resonating at higher frequencies [9] . Two symmetrical open-circuit slots are made from the ground plane to achieve an ultra-wideband impedance matching [10] . To achieve lower frequencies a U-shaped valley with multiple slots is developed in the partial ground plane [11] .
The process of radiation results in the clusters of moving charges. From [12] to make the antenna more efficient the radiation from its moving charges need to add constructively at desired frequencies and angular directions. Thus to ensure this, proper geometry design, its current distribution, and electrical dimensions are needed. A broadband frequency range is obtained by use of slots in the front and back plane which can be used in ultra-wideband applications of 3.5/5.5 GHz WiMAX band, 5.2/5.8
GHz WLAN band, 8/12 GHz X-band and 12/18 GHz Ku -band [13] [14] .
The proposed antenna is a dumbbell shaped octagon which has a valley shaped backplane. 
III. STAGES OF DEVELOPMENT
The design was simulated using computer simulation tool (CST) software. 
IV. PARAMETER STUDY
It is done in order to optimize the results by varying the parameters which were crucial during the process of design development. Here we have studied the variation of four parameters and observed their effects on S-parameter result. which is varied from 1 mm to 3 mm. 'x' is the length of the rectangular strip line in the backplane. By varying the value of 'x' from 1 to 3 mm, it is observed that the two band are visible in the graph at the value of 'x=1 mm' & 'x=3 mm', the optimum results are obtained at the value of 'x=2 mm', at 'x=2' return loss from 3.48 GHz to 25 GHz is lesser than -10 dB is observed. 3.48 GHz to 25 GHz. Fig. 7(a) shows the measured and simulated return loss of proposed antenna and Fig. 7(b) shows its fabrication design. It can be seen that simulated results are in good agreement with the measured results.
Impedance matching is an important part in designing of any broadband antenna. Fig. 8 shows the simulated real and imaginary parts of input impedance. The real part of the input impedance is maintained at around 50 Ω and it typically varies from 40 Ω to 75 Ω. Similarly the imaginary part of the input impedance is maintained at around 0 Ω and it typically varies from -25 Ω to
10 Ω. It depicts that it behaves as an inductive impedance for some frequency range and capacitive impedance for the others. On the other hand radiation efficiency is decreasing gradually with increase in frequency.
The peak of the gain is obtained at 14.8 GHz frequency, which is 4.5 dB. Radiation efficiency is 68 %.
Thus the proposed antenna is able to radiate in broadband frequency range due to its high gain and large radiation efficiency. antenna at that particular frequency. This is shown on the two perpendicular planes, which is H-plane (0⁰, x-z) and the E-plane (90⁰, y-z). At frequency 4 GHz and 7.5 GHz, the radiation pattern is very efficient but as the frequency is increased the efficiency of the antenna gets decreased which causes unstable radiation pattern at higher frequencies. 
VI. CONCLUSION
The overall size of antenna is 20 x 15 x 1.5 mm 3 . Thus it is a very low profile antenna. Design configuration of the proposed antenna is described above and parameter study is performed using four variables in CST. The simulated results are in good agreement with the measured results covering bandwidth from 3.48 GHz to 25 GHz. The radiation patterns of this design are stable at different frequencies. The surface current of the proposed antenna shows higher order modes at higher
